The Brazilian Gastrointestinal Tumor Group developed guidelines for the surgical and clinical management of patients with billiary cancers. The multidisciplinary panel was composed of experts in the field of radiology, medical oncology, surgical oncology, radiotherapy, endoscopy and pathology. The panel utilized the most recent literature to develop a series of evidence-based recommendations on different treatment and diagnostic strategies for cholangiocarcinomas and gallbladder cancers. HEADINGS -Bile duct neoplasms. Cholangiocarcinoma. Therapeutics. Practice guidelines as topic. Consensus.
INTRODUCTION
Malignant neoplasms of the biliary tract include gallbladder cancer, intrahepatic and extrahepatic (proximal and distal) cholangiocarcinoma and cancer of the duodenal papilla (ampulla of Vater). They form a relatively rare group of tumors with an estimated 10,310 new cases of gallbladder cancer or cholangiocarcinoma in the United States in 2014 (38) . The disease is usually diagnosed only in its late stages after the onset of related symptoms because of the absence of established preventive and/or screening programs. This explains the high levels of mortality associated with biliary tract cancer (38) .
OBJECTIVE
This report is an initiative of the Brazilian Gastrointestinal Tumors Group (GTG) to bring together the opinion of Brazilian experts based on their extensive discussion of the current scientific evidence of the diagnosis, staging and treatment of biliary tract cancers.
METHODS
This article sets out the considerations of Brazilian experts from various specialties, including radiology, pathology, gastroenterology, digestive surgery, cancer surgery, radiation and medical oncology. The panel included experts from several regions of Brazil. All topics for discussion were previously selected and distributed among the panel members. The presentations and voting of experts occurred during face to face meetings and conference calls. A search of the medical literature related to selected subjects was performed using MEDLINE (National Library of Medicine). The scientific evidence and recommendations were classified according to Figures 1 and 2 . In the absence of sufficient evidence to build a clear conclusion, final recommendations were based on the majority of panel experts' opinion. All discussions and recommendations considered the TNM Staging of the AJCC 7th edition from 2010.
What tests have a diagnostic role in malignant neoplasms of the biliary tract?
Definitive diagnosis of biliary tract cancer occurs preferably after surgery as a result of pathology tests. However, diagnosis is equally necessary in situations where no such procedure is indicated, for example, in the cases of advanced disease where surgery is not indicated.
Endoscopic retrograde cholangiopancreatography (ERCP)
ERCP allows diagnosis by collecting material (bile or brushed) for cytology or biopsy and has a role in diagnosing cholangiocarcinoma, and identifying patients ineligible for surgery. LE: II -SR: B.
Upper GI Endoscopy (UGIE)
Endoscopy with biopsy also has a diagnostic indication for malignancies of the duodenal papilla. LE: II -SR: A.
Endoscopic ultrasound (EUS)
EUS guided biopsy can be used for diagnosis, especially of distal cholangiocarcinoma and duodenal bulb cancer. The technique allows access to primary tumors and regional lymph nodes. LE: III -SR: B.
There is no indication for EUS guided biopsy in either hilar or intrahepatic cholangiocarcinoma LE: III -SR: D.
Cholangioscopy
Cholangioscopy may help visualize suspicious lesions and perform biopsies of the distal bile duct. However, patient access to this test remains limited to a few centers. LE: V, R: C.
Which imaging tests should be used for the staging of biliary tract cancers?
Patients with an incidental finding of gallbladder adenocarcinoma after laparoscopic examination and who have pathologic stage T1a with negative margins do not require investigation with imaging. From stage T1a pathologic stage investigation with imaging should be carried out. LE: III -SR: B.
Total abdomen magnetic resonance imaging (MRI) with contrast associated with magnetic resonance cholangiopancreatography (MRCP) is considered the gold standard for the staging of malignant neoplasms of the biliary tract -LE: II -SR: A.
In cases where abdominal MRI associated with CPRM is not available, a total abdominal computed tomography (CT) scan with contrast is indicated. LE: II -SR: A The abdominal imaging test for staging purposes should occur prior to biliary tract drainage to prevent post-drainage alterations obstructing the neoplastic assessments.
Chest CT should also be added for staging -LE: V -SR: B. The EUS, if available, may be useful in staging the primary tumor and regional lymph nodes, especially in cases of distal cholangiocarcinoma, gallbladder adenocarcinoma -LE: III -SR: B, and ampullary malignancies -LE: III -SR: C.
The value of PET-CT in staging is still uncertain and therefore optional if available -LE: III -SR: C.
Which tumor markers can be used in biliary tract cancer?
The assessment of tumor markers such as carcinoembryonic antigen (CEA) and Ca 19.9 can be useful in the diagnosis of biliary tract cancer and is considered optional -LE: IV -SR: C.
Tumor markers should be assessed carefully prior to surgery because cholestasis may overestimate levels.
Assessment of Ca 19.9 is indicated for prognosis and response -LE: IV-SR: B but CEA assessment is optional -LE: IV -SR: C.
Should laparoscopy be used routinely in the staging of cancer of the biliary tract?
Laparoscopy is optional in the staging of biliary tract cancer, but may be considered for patients with signs of locally advanced disease in order to exclude metastatic disease -LE: III -SR: C. I -From at least one large randomized controlled trial (RCT) of good methodological quality (low potential for bias) or meta-analysis of randomized controlled trials and conducted with no heterogeneity.
II -Small RCTs or large RCTs with suspected bias (low methodological quality) or meta-analysis of these trials or trials with demonstrated heterogeneity.
III -Prospective cohort studies.
IV -Retrospective cohort studies or case-control studies.
V -Studies without a control group, case reports, expert opinions.
What is the role of ERCP in the palliative treatment of cholangiocarcinoma?
ERCP for palliative treatment is indicated, allowing the unblocking of an obstructed biliary tract by using metal or plastic prostheses -LE: I -SR: A.
What are the minimum elements that should be described in the pathology report of cancer of the biliary tract?
The surgical specimen must contain information regarding resected segments, as well as size and weight.
For the description of a tumor, the pathological report must contain:
• Negative surgical margins should mention the shortest distance; when positive, it must report which margins. Attention should also be given to the component of the margin, if invasive or in situ. Negative surgical margins are considered those with more than 1 cm, or if microscopic, larger than 0.1 cm.
Immunohistochemistry (IHC) is important in differentiating cancer of biliary lesions from benign or metastatic lesions. ICH also allows the differentiation of adenocarcinoma of the duodenal papilla in intestinal or pancreaticobiliary subtypes. The ICH panel must contain the following markers: CK7, CK20, CDX2, CK19, CEA and Ca19.9.
The assessment of microsatellite instability (MLH1, MSH2, MSH6 and PMS2) and prognostic factors (MUC, ciclinaD1, P16, P53, pRb and others) is optional.
Proper macroscopic processing of the surgical specimen is essential for adequate evaluation of margins. One of the most difficult and important margins is in the pancreatic duct. For processing purposes, the distal end of the main pancreatic duct margin should be dyed by making cuts longitudinal to the main pancreatic duct, and collecting samples for histological study of the duct and the dyed side. Thus, evaluation of the margin and its distance to the tumor or ductal epithelial dysplasia are easily measured.
What are the principles of surgical oncology in cancer of the biliary tract?
Complete surgical resection with negative margins is the only potentially curative treatment for patients with localized cancer of the biliary tract.
Clipping to facilitate adjuvant radiotherapy is optional and must be conducted in institutions that adopt this adjuvant treatment as routine -LE: V -SR: C.
Embolization techniques to increase the residual liver segment may be used if necessary.
Laparoscopic surgery allows surgical staging, hepatectomy, lymphadenectomy, and production of liver jejunal anastomosis. Thus it is optional -LE: V -SR: C.
Incidental finding of gallbladder cancer
The diagnosis of gallbladder cancer, as an incidental finding in post cholecystectomy, with the pathological Tis or T1a, does not require additional surgery and the patient should only be monitored -LE: III -SR: B.
Patients with pathologic stage T1b should be reoperated with hepatectomy of segments IVb and V and radical lymphadenectomy in order to have clear margins -LE: IV -SR: A.
Resection of the biliary tract is not indicated if it is not affected -LE: IV -SR: D.
Restaging with imaging tests may be necessary before reoperation in cases of gallbladder cancer with incidental finding in order to avoid surgery in cases of advanced disease. Reoperation is indicated in these cases, if the patient has completed the initial diagnostic intervention within 6 months -LE: V -SR: B.
Gallbladder
A patient diagnosed with T1a gallbladder cancer should be treated only with cholecystectomy -LE: III -SR: B (25) . For other stages that have the possibility of curative surgery, the optimal procedure consists of cholecystectomy with limited hepatectomy (segments IVb and V) and portal lymphadenectomy -LE: III -SR: A (10, 17, 37) . Other liver segments and bile duct resection may be required to obtain negative margins.
Hilar cholangiocarcinoma
The standard procedure is radical surgical resection, including withdrawal of the extrahepatic biliary tract, extended en bloc hepatectomy, lymphadenectomy and reconstruction of the vascular and biliary tree aiming to obtain negative margins -LE: III -SR: B (5, 6, 41, 42) .
Distal cholangiocarcinoma
The indicated surgical procedure is pancreaticoduodenectomy, aiming to obtain negative margins -LE: III -SR: B (27) .
Ampulla of Vater
Whipple surgery is the treatment of choice in cases of cancer of the duodenal papilla with localized disease considered resectable -LE: IV -SR: B.
Intrahepatic cholangiocarcinoma
The standard surgery for patients with intrahepatic cholangiocarcinoma is hepatectomy obtaining negative margins -LE: III -SR: B (22, 24, 33) . Portal lymphadenectomy should be considered -LE: IV -SR: C (7, 36) .
Liver transplantation
Liver transplantation is indicated for hilar cholangiocarcinoma, although few centers worldwide would perform this procedure in this disease. Selected cases of hilar cholangiocarcinoma may be considered for liver transplantation if they meet the following criteria: localized disease, preferably sclerosing cholangitis with malignancy and negative lymph nodes -LE: IV -SR: B. In Brazil, this procedure is not yet approved for this indication by the Ministry of Health (3, 8, 12, 15, 18, 32) .
Adjuvant treatment
Adjuvant studies in biliary tract cancer are mostly based on small numbers of patients, retrospective, and involving heterogeneous populations which report conflicting results. However, due to the high risk of recurrence after surgery, patients diagnosed with cancer of the biliary tract may be considered for adjuvant treatment with chemotherapy and/ or radiotherapy (4) . LE: IV -SR: C. Adjuvant treatment can be offered both for patients with positive surgical margins -LE: IV -SR: B and for patients with negative surgical margins -LE: IV -SR: C.
If used, chemotherapy and radiotherapy should be based on fluoropyrimidines. Adjuvant chemotherapy should use platinum-based regimens and gemcitabine (accepted due to extrapolation of metastatic disease).
Adjuvant chemotherapy with 5-fluorouracil (5FU) and radiotherapy has been shown to improve survival in a retrospective study conducted by the Mayo Clinic (14) . A case-control study conducted in Korea with120 patients, offered chemotherapy combined with radiotherapy followed by chemotherapy or chemotherapy associated with isolated radiotherapy. The chemotherapy of choice was the 5FU. The progression-free survival (PFS) at 3 years was 26.6% versus 45.2% (P=0:04) and overall survival (OS) at 3 years was 30.8 versus 62.6 (P<0.01), with benefit for the group of chemotherapy associated with radiotherapy followed by chemotherapy (26) . The recent series of MDACC with 157 operated patients with gallbladder or cholangiocarcinoma cancer and free microscopic margins of cancer, showed no benefit in overall survival at 5 years in patients that received adjuvant chemotherapy or chemoradiotherapy (13) . A phase III study conducted in Japan randomized 508 patients diagnosed with pancreatic or biliary tract cancer (cholangiocarcinoma 139 and 140 gallbladder cancer) surgically treated for adjuvant chemotherapy treatment with 5FU and mitomycin or observation. Subgroup analysis of patients with gallbladder cancer showed 26% overall survival at 5 years in the adjuvant chemotherapy group versus 14.4% for the observation group (P=0.0367), and 20.3% of PFS at 5 years in the chemotherapy group versus 11.6% in the control group (P=0.021) (39) . This benefit was statistically significant only in patients with non-curative resection (positive margins). There was no benefit for adjuvant treatment in this study in other tumor sites (pancreas, ampulla of Vater and biliary duct).
A meta-analysis of published data, with 4915 patients treated with surgery alone versus 1797 treated with surgery followed by adjuvant treatment (chemotherapy and/or radiotherapy), suggested survival gain with adjuvant treatment (HR 0.74 P 0:06) (16) . Treatment with chemotherapy or chemoradiotherapy was better than adjuvant radiotherapy alone. The greatest benefits related to adjuvant therapy occurred in patients with margins or positive lymph nodes (16) . For patients with tumors of the ampulla of Vater, the phase III study ESPAC-3 (30) showed no significant gain in survival with the addition of adjuvant chemotherapy with 5FU and leucovorin (Lv) or gemcitabine.
What is the best systemic treatment in the first line for metastatic cancer of the biliary tract?
The first-line treatment for metastatic biliary tract cancer should be cisplatin and gemcitabine -LE: I -SR: A.
The replacement of cisplatin with oxaliplatin in combination with gemcitabine is a valid option -LE I-SR: C (35) . In subsequent therapeutic lines, if the patients' performance allows, chemotherapy with fluoropirirmidinas, taxanes or irinotecan can be used -LE: III -SR: C (there was no consensus among the members of this multidisciplinary panel).
The use of targeted therapy in this setting is not indicated, except in the context of investigational protocols -LE: II -SR: E.
There are several phase II studies with different chemotherapy protocols, but with heterogeneous groups and limited numbers of patients (1, 2, 6, 9, 11, 19, 20, 21, 23, 28, 29, 31, 32, 34, 35) . A study published in 2010 randomized patients with gallbladder adenocarcinoma in groups of palliative supportive care, chemotherapy with 5FU combined with leucovorin or gemcitabine associated with oxaliplatin (GEMOX). The group receiving chemotherapy with the GEMOX scheme had better overall survival (4.5 versus 4.6 versus 9.5 months respectively P=0.039) (35) . The landmark ABC-02 phase III trial randomized 410 patients with inoperable biliary tract cancer to receive systemic treatment with gemcitabine with or without cisplatin. There was a benefit in overall survival favoring multidrug therapy (HR 0.64 -8.1 vs 11.7 months P<0.001) (40) .
Follow up after treatment with curative intent
Follow up should be clinical history and physical examination every 6 months for 2 years -LE: V -SR: B.
Performing abdominal imaging studies (CT or MRI) every 6 months for 2 years, and tumor markers CEA and CA19.9 with the same frequency are optional -LE: V -SR: C.
CONCLUSION
Malignant neoplasms of the biliary tract comprise a spectrum of different tumors with particular characteristics. The oncologic management of this entity should be based on the multidisciplinary assessment and on existing scientific evidence.
